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Summary

The aim of the study was bacteriological isolation of Mycoplasma gallisepticum (MG) and detecting specific
DNA by the Polymerase Chain Reaction (PCR) through testing 96 tracheal swab samples of chickens. The
serum plate agglutination test (SPA) was performed to detect antibodies to MG in the blood sera,of the examined
chickens. Specific DNA was detected in 41 (49oń) of the 96 tracheal swabs by means of the M. gallisepticum DNA
Test Kit (Flock Check,IDEXX), MG was isolated from 3 (3.1%) of the 96 trachea samples and SPA revealed that
10 (l0.4o/,) of the 96 sera were sero-positive and 10 (l0.4%) suspicious. The results indicated that, despite its
common use as a screening test in field conditions, the SPA test alone is not sufficient in diagnosing MG
infections in chickens. The PCR technique, however, thanks to its speed and reliability in routine diagnosis
seems to be an alternative method to the difficu|t and time-consuming techniques of culturing MG.
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Mycoplasma gallisepticum (MG) is responsible for
Chronic Respiratory Disease (CRD) in chickens, and
among other avian mycoplasmas, is the most impor-
tant agent that diminishes the economic value of chic-
kens (7, l0, 1 l , 13). For many years, diagnosis of avian
mycoplasmosis has been possible through serological
assays and/or isolate and identify mycoplasmas. Cul-
tivation techniques, on the other hand, have been con-
sidered as indispensable tools for the definite diagno-
sis of CRD, for they help determine the existence of
infection in a certain flock and discover the causal
organism, which, in return, allows for further epide-
miological studies such as pathogenicity, antibiotic
resistance, virulence factors and strain differences (4,
16, 18). However, cultivation techniques are laborio-
us and time-consuming, and isolation by these techni-
ques may be difficult in chronically infected chickens
or in those receiving antibiotics. Besides, there is the
problem of overgrowth due to faster-growing myco-
plasmas or other organisms (4, 11). These disadvanta-
ges have led the development of serological tests to
become more reliable tools for the rapid diagnosis of
the infection. There is, however, the problem of false
positive and false negative reactions for those using
serological tests (2, 11, 13, 14). This explains the
reason why molecular diagnostic techniques. parlicu-
iarly Polymerase Chain Reaction (PCR), have become
popular among researchers. Some of the advantages
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of PCR compared to other techniques are as follows:
It ensures rapid and reliable results; it helps detect non-
viable mycoplasmas following antibiotic therapy and
it is not affected by any secondary bacterial contami-
nation (I0,12,13, 15).

In this study, by investigating the sera and tracheal
swabs of 96 chickens, collected from the Marmara
Region in Turkey, we aimed at comparing the effecti-
veness of such techniques as PCR, culture and serum
plate agglutination test in detecting M. gallisepticum.

Mateilal and methods

Accepting the estimated prevalence of the infection in
Mamara Region as 50%o, level of confidence as 95oń and
desired absolute precision as l0%o, the present study was
carried out on 96 chickerrs (2-7 weeks old) randornly cho-
sen from various slaughterhouses and flocks in the region,
[n most of these flocks, antibiotics were used either in the
treatment of diseases or as a preventive.

Mycoplasma strains. Reference strain of Mycoplasma
gallisepticttnl PG3l was used in preparing the hyperimmu-
nisation antigen for the growth inhibition test and as the
control strain for the biochemical tests. The specificity of
the commercial DNA probe test was tested by Ml,copla-
sma gallisepticum PC3I, Mycoplasma gallinarum PGl6,
Acheloplasma aranthunl and Mycoplasma synoviae WYU
1 853. All the strains were kindly provided by Janet M. Brad-
bury Liverpool, UK.

Processing samples. Tracheal samples were collected
on sterile prewetted-cotton swabs, by opening the trachea
and vigorously rubbing the mucosa. Each swab was placed



in a tube containing 3 ml mycoplasma broth and then agita-
ted on a vortex mixer for 30 seconds. The swabs were then
discarded. 1 ml aliquot was transferred to another tube for
PCR, and 1 ml was taken for culture (15). Blood samples
were centrifuged, and the sera were transferred into sterile
tubes, The sera were inactivated by heating at 56oC, for 30
minutes for the SPA test (3).

Polymerase Chain Reaction (PCR). Mycoplasma gal-
lisepticum DNA Test Kit (FlockCheck, IDEXX) was used
to detect the specific MG DNA in the tracheal samples.
DNA extraction from the samples, DNA amplifications and
DNA detection procedures were all carried out according
to the manufacturer's protocol. The thermocycler was pro-
grammed to heat denature the DNA at 94"C for l0 min.,
followed by 14 cycles at94"C for 1 min., 55'C for 2 min,
and J2"C for 1 min. During cycles 15-30, time for exten-
sion at J2"C was prolonged for 2 min, 40 sec.

Mycoplasma cultures. The aliquot of the tracheal sam-
ples was inoculated into mycoplasma broths (25,5 gMyco-
plasma Broth Base (Oxoid), 150 ml horse sera, 100 ml yeast
extract,25 ml phenol red (0.1%), l0 g glucose,4 ml thal-
lium acetate (I0%) andż x 106 units penicillin G). Broths
were incubatedat37"C and checked for growth every day.
They were subcultured into mycoplasma agars (35,5 g
Mycoplasma Agar Base (Oxoid), 150 ml horse sera, 100 ml
yeast extract, 10 g glucose, 4 ml thallium acetate (I0%)
and2 x 106 units penicillin G) as soon as there was a colour
change, or in its absence after 3 subpassages from broth to
broth. Broth cultures in which contaminations of other bac-
teria or fungus were observed were filtered and subcultu-
red into mycoplasma broths. By means of a stereomicro-
scope, all agar plates were observed for the typical colony
fotmation from the 4th to the 2I" day of passages. Myco-
plasma iso]ates were identified as M. gallisepticum by
means of biochemical tests (fermentation of glucose, tetra-
zolium reduction test, film and spot production and hydro-
lysis of arginine). For the confirmation of the identifica-
tion of MG isolates growth inhibition test were applied as
described previously (7).

Serum plate agglutination test. M. gallisepticum
stained antigens were obtained from Intervet International,
Turkey. A1l the sera were first tested undiluted on the day
of blood sampling. Sera in which no agglutination was
observed were considered as negative. Positive sera in which
agglutination occurred, were retested after being diluted
with 1:5 phosphate-buffered saline (pH : 7). Sera that still
reacted when diluted were considered positive, whereas the
ones which reacted only when undiluted were recorded as
suspicious (3, 15).

Results and discussion
The results are all shown in tab. 1.
Mycoplasma gallisepticum DNA Test Kit (Flock-

Check, IDEXX) was species-specific and detected only
the Mycoplasma gallisepticum PG 31 strain. Therefo-
re, when used, this probe did not react with the other
avian mycoplasma strains.

Of the 96 trachęal samples, searched for MG speci-
fic DNA, 47 (49%) were positive. MG was isolated
from 3 (3.I%) ofthe 96trachęalsamples cultured. The

PCR results of these samples were also positive. There
were no isolations from either the remaining 44 PCR
positive or the 49 PCR negative samples. The SPA
tests carried out on the same samples revealed that 10
(I0.4%) sera were sero-positive and 10 (10.4%) su-
spicious. No agglutination was observed in the rema-
tning76 (]9.2%) sera, According to the serological
test results of the 3 PCR and culture positive samples,
2 werę suspicious and one was negative. The SPA
results of the culture negative 93 chickens were as
follows: I0 (I0.1%) sero-positive;74 (79.6%) sero-
-negative and 9 (9.7%) suspicious. When the results
of the SPA tests were compared with those of PCR,
it was found that out of the 47 PCR positive chickens,
4 (8.5%) were sero-positive,40 (85,1oń) were sero-
-negative and 3 were (6.4%) suspicious; and of the 49
PCR negative chickens,6 (I2.2Yo) were positive, 36
(I4.3%) were negative and 7 (I4.3%) were suspicious.

While antibiotics play a major role in the treatment
of flocks, they adversely affect culfure and serological
diagnosis. It has been reported that there were fewer
immune responses in MG infected chickens treated
with antibiotics than in those not treated with anti-
biotics (4, 10). With a view to detect MG infections,
Alencar et al. (1) have carried out bacteriological and
histopathological examinations on 125 broilers collec-
ted from slaughterhouses. Of these broilers, 62 were
found suspicious according to histopathological
findings. However, MG could not be isolated from any
one of these 62 suspicious samples, The authors attri-
buted the absence of isolation to the use of antibiotics.
In this study, MG was isolated only from 3 (3.I%) of
the 47 PCR positive chickens, This may be due to the
regular and unnecessary use of antibiotics, for which
laboratory confirmation is usually not sought by poul-
Ę farmers,

Kleven (7) has stated that mycoplasmas may be
sensitive to low pH, so broth cultures should not be
continued to incubate after the phenol red indicator
changes to yellow when glucose is fermented. Ley et
aI. (I2) have reported similar isolation problems in their
study. In our sfudy, 7 broth cultures changed in colour,
resulting from contamination. Although these culfu-
res were immediately filtered, subcultured into a new
mycoplasma broth and then incubated, isolation was
still not observed. However, the PCR results of the
same chickens revealed that 5 of them were positive,
suggesting loss of viability and failure to recover
organisms due to the decrease in the pH value.

The common problems encountered in the SPA
tests are the false positive or false negative results.
Researchers report that there was an antigenic rela-
tionship between MG and M. synoviae, Therefore
generally suggest that the results of SPA tests be cross-
checked with those of other serological tests (HI,
ELISA), and more than one blood sample be taken from
each bird at different intervals (l0, 1I,14,16). The
oil-emulsion vaccines, used in the poultry indusĘ, also
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cause problems in the serological
diagnosis of MG infections. Whenthe
sera from birds vaccinated with such
vaccines were tested by the SPA test,
some non-specific reactions were
reported (2, I0, 1 7). Yoder ( 1 7) repor-
ted that non-specific reactions occur-
red within 2-3 weeks following vac-
cination and generally persisted for
several weeks, and attempts to pre-
vent these non-specific reactions by
heat-inactivation or dilution of the
sera failed. Cullen and Timms (2)
have statęd that they vaccinated my-
coplasma-free chickens with inactiva-
ted oil-emulsion poultry vaccines at
3,9 and 16 weeks of age, and tested
their sera by SPA for 2I weeks. The
vaccination program resulted in a high
proportion of birds giving false posi-
tive reactions up to 20 weeks of age.
The authors indicated that, as myco-
plasma tests were usually carried out
in the growing period (i.e. before 20
weeks of age), such non-specific
reactions as described above were of
great importance. Although heat-in-
activation of the sera or dilutions with
2-mercaptoethanol, pho sphate buffer
saline (PBS), etc are methods fecorrl:
mended to prevent non-specific reac-
tions in SPA (3, 7). Yoder (17), Cul-
len and Timms (2) have emphasised
that these dilutions might cause some
actually positive sera to give negati-
ve results, thereby misleading the re-
searcher. In this study, 20 of the 96
sera reacted positively to the SPA test.
The test was repeated following the
dilution ofthe samples with PBS. This
time half of the 20 sera were positive
and half were suspicious. As to the
PCR results, it was observed that the
specific MG DNA was not detected
in 6 of the 10 sero-positive chickens,
and in 7 of the 10 suspicious ones. It
is possible that some of these non-
specific reactions resulted from the
vaccination programs carried out in
our country.

Some researchers (3, 6) have indi-
cated that MG infections caused by
atypical (variant) strains might not be
detected by the SPA or HI tests, in
which the antigens of the standard
reference MG strains are used.
Kleven (8) has emphasised that field
isolates of MG might have a different
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Tab. 1. The PCR, culture and serum plate agglutination test results of all the
chickens

No PcR lsolaiion Serology N0
Age

(weeks)
PcB lsolaliOn Serology

1

2

3

Ą

5

6

65

+

+

+

+

+

+

49

50

51

52

53

54

55

56

57

58

70
+

+

+

+

§

7

8

9

10

11

12

60

+

+

s

s

+

59

60

61

62

63

64

65

66

67

68

60

+

+

+

+

+

13

14

15

16

17

18

20

+

+

+

+

+

19

20

21

22

23

24

35

+

+

69

70

71

72

73

74

75

76

77

78

65

+

+

+

+

25

26

27

28

29

30

35

+

+

+

+

+

31

32

33

34

35

36

55

+

+

79

80

81

82

83

84

85

86

87

88

40

+

+

+

+

+

s

J

37

38

39

40

41

42

43

44

45

46

47

48

60

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

s

s

89

90

91

92

93

94

95

96

3,5-4,0

+

+

+

s

s

s

Explanations; + positive, - negative, S - suspicious
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genetic or antigenic make-up, or tissue tropism, and
that strains with low virulence might induce a weak
antibody response. Therefore, it is possible that there
will be field strains of MG which can be detected by
PCR but not by current methods. In this sfudy, when
the SPA results of the PCR positive chickens were
examined, it was found out that only 4147 were sero-
positive, and 3 were suspicious. Although the strains
used in this study were not tested for variance, com-
mercial antigens prepared from standard MG strains
may explain the difference between the serological and
PCR results.

Salich et al. ( 1 5) have reported that antibody response
remains detectable for a long time, while tracheal
levels of MG increase, peak and decrease in time. So,
it is hardly surprising to encounter sero-positive chic-
kens with negative culture and PCR results. In this
study, MG antibodies were detected in 10 samples of
sera. However, 6 of these were found negative by PCR,
and MG could not be isolated from any of these 10
samples,

Kempf et aL @) have reported that they inoculated
chickens with MG and then treated them. Following
inoculation, they collected 80 tracheal swab samples
for culture and PCR on 8 different dates. The results
showed that culture and PCR detected MG in I4l80
and 20180 samples, respectively. The authors stressed
that culture yielded the last positive sample onday 26
post-inoculation, while PCRpositive results were still
obtained on day 54 post-inoculation. In another study
conducted by the same authors, a total of 73 tracheal
swabs were examined, with the result that culfure was
positive in 49173 swabs, while PCR detected 70172
positive samples(S). The authors put forward that, in
comparison with culture, the higher percentage of
positive samples obtained by PCR could be attributed
to thę greater sensitivity of PCR or to its ability to
detect dead organisms following antibiotic therapy (5).

Cultivation techniques used in isolating the orga-
nism or determining its biochemical characteristics are
still reliable tools for the diagnosis of MG infections,
Culture studies are of great use in many fields as they
help evaluate newly developed diagnostic techniques,
determine the characteristics of new field isolates and
prepare vaccines or antibiotic susceptibility tests. SPA
tests are also used frequently due to their rapidiĘ, high
sensitivity and relatively low costs. However, the low
specificity that they have (cross reactions, false positi-
ve results) calls for further serological tests such as
HI, ELISA andlor ysolation of the organism. Follo-
wing the development ofnew molecular techniques in
the diagnosis of all infectious diseases, PCR is now
widely used in the diagnosis of MG infections. Not-
withstanding its relatively high cost, PCRrepresents a
rapid, specific and sensitive alternative to traditional
diagnostic methods (9,12,16, 18).

In this study, together with culture and SPA, PCR
was used to diagnose MG infections, and the results
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obtained by each technique were compared. In con-
clusion, the authors would like to stress that isolation
procedures were found laborious, time-consuming and
due to other reasons insufflrcient. Besides, using only
one serological test for the diagnosis of the infection
might be misleading. PCR, on the other hand, was fo-
und to be a rapid and reliable technique in detecting
the infection.
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